For nearly two decades the rate of mortality in the most common form of dementia, Alzheimer's disease, has been rising. Physiological changes seen in AD are caused in part by neurofibrillary tangles or the formation of plaques by β-amyloid protein. Tangles are formed by tau protein whose normal function is aiding in stabilization of the cytoskeleton through the microtubule binding domain ( MBD). The MBD contains four repeat segments in the domain: R1, R2, R3, and R4; and this is the location of misfolding. Studies have shown that tau aggregates localize to the Golgi membrane, which has an anionic surface. In this study, we used membranes composed of either DOPC ( zwitterionic) or DOPC/DOPG (80:20 , anionic) to explore structural changes of the isolated repeat segments R1, R2, R3, and R4. Fourier transform infrared spectroscopy ( FTIR) was used to determine the secondary structure of the peptides in the presence of these membranes, and monitor any time dependent changes that occur. The Amide I peak was peak fitted using random coil, α-helix, β-sheet, and β-turn conformations to determine the overall percent composition of each fold. We found that anionic membranes induce structural changes in each repeat segment and that these segments change their structural composition over the period of days, with an enhanced populationsheet . Such data is important in consideration of mechanisms that explain misfolding events that are led by mislocalization to anionic membranes or infection from pathogenic bacteria.
